The report that nitroalkanes can be obtained from aliphatic alcohols and sodium nitrite in acetic acid -hydrochloric acid mixture was shown erroneous. Under these conditions no nitroalkanes but alkyl nitrites were formed.
In the July 2000 issue of Synlett the communication entitled A Simple and Highly Efficient Procedure for the preparation of Aliphatic Nitro Compounds Directly from
Alcohols by Baruah, Kalita and Barua was published.
1
The results presented in this Letter appeared very interesting but unusual to us. According to the described procedure aliphatic nitro compounds were prepared in high yields from primary, secondary and tertiary alcohols, also of benzylic character via simple treatment with sodium nitrite and a mixture of acetic and hydrochloric acids in dichloromethane, conditions very similar to those routinely applied in the synthesis of alkyl nitrites.
2
The striking discrepancy between the common knowledge and these reported unexpected results, and our continuous interest in the chemistry of nitroalkanes prompted us to verify this procedure. Here we report that these results are entirely erroneous.
To verify these results we have chosen three alcohols of different character which according to the communication 1 were efficiently converted into nitroalkanes (Table in ref. 1 entries 4 , 10, and 12). We used as simple primary aliphatic alcohol 1-hexanol analogous to entry 12, as a tertiary alcohol 1-methylcyclohexan-1-ol (entry 10), and 4-methoxybenzyl alcohol (entry 4).
We have repeated several times the reported procedure 1 of synthesis of nitroalkanes from these alcohols and have found that the only nitrogen containing products are the corresponding alkyl nitrites. By comparison of the obtained compounds 3 with the corresponding nitro compounds 4 and 1-hexyl nitrite 2 prepared independently, we could prove that there are not even traces of the nitro compounds in the reaction mixture. Selected data of the alkyl nitrites obtained in the reactions performed according to the procedure presented in ref. 1 and data of the nitro compounds prepared by known methods are collected in the Table. We compared the GC 5 retention times of the independently obtained standards of nitroalkanes with the retention times of the products in the crude reaction mixtures obtained according to the procedure of ref.
1. In all instances we have not detected even traces of the expected nitroalkanes. The reaction mixtures contained nitrites and unreacted alcohols, and in the case of the reaction with 4-methoxybenzyl alcohol small amounts of anisaldehyde were also detected. In the 1 H NMR spectra the diagnostic chemical shifts of the α-methylene protons of the standard 1-nitrohexane and 4-(nitromethyl)anisole did not match the signals in the NMR spectra of the crude products obtained from the corresponding alcohols. Similarly, the 13 C NMR chemical shifts of the obtained products did not fit the shifts of the standard nitroalkanes. Also the IR spectra of the crude reaction mixtures did not show the characteristic bands in the region of 1550 cm -1 corresponding to the nitro group.
Thus, there is no doubt that the results presented in ref. 1 are erroneous and that under the described conditions only alkyl nitrites are produced. This is obvious from the mechanistic considerations because the reaction between alcohols and sodium nitrite in acidic medium can proceed via addition of NO + to the oxygen in the case of primary alcohols, or via an addition of carbocation to nitrite anion for tertiary and benzylic alcohols, always with formation of nitrites but not nitro compounds.
Since nitroalkanes are important and versatile starting materials in organic synthesis 6 it seems necessary to inform the scientific community that they cannot be obtained as reported in reference 1. 1-nitrohexane (CH 3 (CH 2 ) 5 NO 2 ), 1 H NMR δ (CDCl 3 ) 0.85-0.94 (m, 3H, C-6 CH 3 ), 1.24-1.48 (m, 6H, C-3,4,5 CH 2 ), 1.93-2.09 (m, 2H, C-2 CH 2 ), 4.38 (t, 2H, J = 7.1 Hz, C-1 CH 2 ). 13 C NMR δ (CDCl 3 ) 13.8, 22.3, 25.8, 27.3, 30.9, 75.7 . IR 1555 cm -1 . MS (m/z,%) 85 (4), 69 (2), 55 (45), 41 (100). 1-Methyl-1-nitrocyclohexane was prepared according to Kornblum, N., Clutter, R. J., Jones, W. J. J. Am. Chem. Soc. 1956, 78, 4003 : 1-methyl-1-nitrocyclohexane 1 H NMR δ (CDCl 3 ) 1.28-1.73 (m, 11H), 2.31-2.45 (m, 2H).
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